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To all whom it may concern:’

Be it known that I, JAmes Frang Dur-
YEA, a citizen of the United States of
America, residing at Springfield, in the
county of Hampden and State of Massachu-
setts, have invented new and useful Im-

provements in Carbureters, of which the

following is a specification.
This invention relates to carbureters for
internal combustion engines, the object

thereof being to provide a device of this

character whereby one carbureter is adapted
to feed a number of cylinders whether the
engine be running at a slow or a high speed ;

and to always maintain, whatever may be

the speed of the engine, approximately the
same proportion of air to the combustible
element.

- This device is designed. particularly to
operate in conjunction with that type of in-
ternal combustion engines in which atomized
liquid hydrocarbon constitutes the combus-
tible element when mixed with a suitable
volume of air.

Difficulty has been experienced in supply-
ing multiple cylinder engines of the type
referred to with a uniform combustible nfix-
ture, at the two extremes of speed, for the
reason that the pistons which act as pumps
to draw the/combustible through the car-
bureter, whereby it is atomized and mixed
with air, vary so greatly in speed as to cause
wide variation in the velocity of the air as it
passes threugh the carbureter, thus varying
the suction effect so greatly that at the two
extremes of piston speed, the amount of
combustible o a given volume of air will
also be greatly varied, which variation, as is
well known, results in variation of the work-
ing pressure in the cylinder, the disadvan-
tage of which is too well known to call for
any comment.

The present invention having in view the
elimination of these disadvantages, consists
in providing more than one conduit between
the carbureter and inlet pipe leading to the
ports of the cylinders, one conduit being of
such capacity as to supply the combustible

-and.air in correct proportion to the engine

under all normal rurning conditions; a sec-
ond conduit, preferably of greater cross sec-
tional area, being also provided which, how-
ever, is normally closed, provision being
made by means of valves in each conduit,
whereby the first one may be gradually

opened to its fullest capacity without open-
ing the second, the valve in which begins to
open only when the valve in the first is fully
opened, the closing movements taking place
in reverse order, all as will be fully described
in the following specification, the construc-
tion in which the invention is embodied in
its preferred form being illustrated in the
accompanying drawings, in which,—

Figure 1 is a side elevation of a multiple
cylinder engine to which the carbureter em-
bodying this invention has been applied.
Fig. 2 is a side elevation of the carbureter
and its actuating devices shown on a larger
scale than in Fig. 1, the position of the parts
being that in which both of the valves in the
conduits between the carbureter and the en-
gine are closed. Fig. 3 is an elevation look-
ing at the construction shown in Fig. 2 from
the left, the position of the parts being the
same. Fig. 4 is a view similar to kig. 2
showing the position the parts occupy when
the smaller of the two conduits is being used
to its fullest capacity. Fig. 5 is a view siii-
lar to Figs. 2 and 4 showing the position the
parts occupy when both of the conduits have
been opened to their fullest capacity, that is
when the engine is running at its highest
speed. Fig. 6 is a perspective view o the
preferred form of valve used in the conduits
referred to, which shows also the upper end
of the atomizing nozzle and its relation to the
valve.

Referring now to these drawin%'f, the cyl-
inders of t%e engine, which are s
in Fig. 1, are indicated by a, a six-cylinder
engine being illugtrated herein as it is in con-
nection with a relatively large number of cyl-
inders that the invention shows its greatest
utility. ST T
“The inlet pipes for the cylinders are indi-
cated by b, t%e conduits extending from the
carbureter thereto being connected into these

,pi}%es about midway between their ends,
W

ch conduits are indicated respectively by
¢ and d,—c indicating the smaller one. Con-

'nection is made between the conduitsand the

pipes b by a double T-connection whereby

'separate entrances for these conduits to the
~pipes b are provided at ¢ and f; these, how-

ever, merging into a common chamber ¢ from
either side of which connection is made with
the pipes b.

Tge air in-take is indicated by the pipe &,
and in Fig. 1 of the drawing this has been
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shown extended up to a point near the ex-

haust pipe k (see ¥ig. 1) where it terminates

i a sort of a shell m lying close to the ex-
haust pipe, this being. for the purpose of
warming the air drawn into the }k)lilpe. This
is a common practice and has nothing to do
with this invention, it being sufficient for the
purposes of the latter to consider the pipe A
That end of the in-
take pipe to which the conduits ¢ and d are
connected is provided also with separate en-
trance connections for these conduits, (simi-
lar to ¢ and f) which are lettered m and o,
both of which entrances merge into the in-
take pipe, as shown in the drawing.
Referring to Fig. 8, it is noted that the
carbureter p is secured to the double-ended
in-take pipe % in such position that it may

supply the liquid combustible by gravity to -

the atomizing nozzle ¢ in the conduit ¢, and
r in the conduit d, and the preferred con-
struction is to cast the in-take pipe kb with its
double end-entrances, and the pipe b also,
and unite these two by means of the conduits
¢ and d, suitable provision being made to se-
cure the carbureter rigidly in place, the-tu-
bular bosses s and ¢ being provided through
‘which communication with the carbureter

casing may be had on either side thereof

near the bottom, the atomizing nozzles be-
ing screwed into a proper support bridgin,

the parts m and o, so that they will be located

axially within the parts and looking upwards.
By means of this construction, upon each
suction stroke of a piston, air will Ee drawn
in through the pipe & and up through that
one or both of the conduits ¢ and d which is
permitted to remain open, the rapid passage

of air up past the atomizing nozzle serving

in the well known manner to aspirate
enough of the liquid hydrocarbon which
issues from the nozzle in a fine spray, and
mixing the same with the air on its way to
the ports of the cylinders. The means pro-
vided whereby the conduit ¢ alone may be
used, and the conduit & cut off, or whereby
bothof these conduits may be used together,—
the conduit ¢ to its fullest capacity and the
conduit d to its maximum capacity or less,
as required,—are constructed as follows and
comprise two valves, one in each of the con-
duits, that in the conduit ¢ being indicated
by v and that in the conduit d by w.
These valves are preferably of the damper
ty’pe, as shown in Fig. 6, and are secured to
shafts = which extend transversely throuch
bothconduits. One end of eachof the shafts
¢ extends through the wall of the conduit in
which they are respectively located far
enough to permit a crank-arm y to be se-
cured thereto in any convenient manner,
that is there is a crank-arm y on each shaft,
and from the outer end of each of the crank-
arms connecting-rods 3 and 4 extend to-
wards the upper end of the conduit where
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connection is made between them and an
arm 5 on two broken gears 6 and 7, which
are rotatably supported on shafts 8 extend-
ing through the parts ¢ and f into which the
conduits ¢ and d are connected, and on these
shafts are secured other valves 9 and 10
within the conduits and arranged to be
actuated in unison with the valves v and w
in the lower ends of the conduit, that is, the
valves in each conduit open and close to-
gether. - ‘

It is by means of the broken gears 6 and 7
that the valves are operated as follows:
Located between these gears is a vertically

[ movable rod 12 having teeth 13 on one side

thereof to mesh with the teeth of the broken
gear 7, and other teeth 14 to mesh with the

‘teeth of the gear 6, the teeth 14 being on the
opposite side of the rod 12 to that on which’

the teeth 13 are located, and the position of
the teeth on the gears is such that as the rod
12 is moved up and down by means of a
crank-arm 15 supported on the in-take pipe
h, the gear teeth 13 and 14 will engage their
respective gears at different times,—one af-
ter the other. This is clearly shown in the

“drawings, Fig. 2 showing the position of the
‘rod 12 when the valves in both conduits ¢

and d are closed, the teeth 14 being shown
in engagement with the gear 6, and the
teeth 13 moved up above the gear 7.
Referring now to Fig. 4, the rod 12 1
shown in t%e position it would occupy when
the valves in the conduit ¢ have been opened
to their fullest extent, that is te say in a posi-
tion parallel to the axis of said conduit; and

this view shows that the teeth 14 on the rod
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are just passing out of engagement with the -

gear 6, the teeth 13 being about to engage
with those of the gear 7.

Fig. 5 shows the rod still further down in
the position it would occupy when the valves
and conduit d have also been opened to their
fullest extent, and it is clear that when the
rod 12 is again moved up to the position
shown in Fig. 2 the valves in the two con-
duits will be returned to their closed position
in reverse order. ' ’

The crank-arm 15 may, by suitable con-
nections as well understood, be actuated at a
distance from the engine whereby the latter
may be throttled down or opened up as de-
sired from any convenient point. :

In order to arrest the movement of the
gears 6 and 7 each is provided with a stop,—

“that on the gear 6 being indicated by 16 and

that on the gear 7 by 17, and these are re-
spectively so located that when the gear 6,
for example as shown in Fig. 4, has been ro-
tated to that point at which the teeth 14 pass
out of engagement therewith, the stop 16
grevents any further movement of said gear
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y the friction of the rod thereagainst which .

might rotate it far enough to prevent the

‘proper meshing of the teeth 14 therewith,
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and the rod 12 is moved upward again, the
stop 17 on the gear 7 having a similar func-
tion. :

From the foregoing description, it is clear
that by means of the rod 12 the valves in the
conduits ¢ and d may be actuated as desired,
whereby a greater or less area is provided
through which the charge of combustible
mixture for the cylinders may be aspirated
on the suction stroke thereof, and from very

slow to medium speed. The variation of the

area of the passage through the conduit ¢
past the valve therein is effected by the
movement of the rod 12 under the confrol of
the operator, this area being variable in
either direction; and whenever the limit of
this area is reached then only does a continu-
ation of the valve opening movement bring
into action those devices whereby the valve
in the conduit ¢ begins to open; and with the
conduit ¢ opened to its fullest extent, the
area of the conduit d past the valve may be
varied in either direction without change of
the area of the conduit ¢ until the valve in d
has been fully closed. '

What I claim, is:— .

1. A carbureter comprising an inlet pipe
communicating with the cylinder of an en-
gine, an air in-take pipe, and a plurality of
conduits extending between and having
Separate entrances into said pipes; an atom-
izing nozzle located axially 1n each conduit

near the lower end thereof, together with a.

damper valve located in' each of said con-
duits substantially in the plane of the upper
end of the atomizing nozzles, and means to
open and close said valves-independently in
succession. o .

2. The combination in a carbureter, of an
inlet pipe communicating with the cylinder
of an engine, an air in-take pipe, and a plu-
rality

ing nozzle located in each conduit, and a res-
ervoir for a fluid' combustible operatively
connected with said atomizing nozzle, to-

gether with a pair of valves in each conduit,

one valve in each end thereof, and means to
open both valves constituting a pair in each

of conduits extending between and.
communicating with said pipes, an atomiz--

conduit simultaneously, the pair of valves in
each conduit being operable independently
of the pair of valves in the other conduifs
and one pair after the other. ‘

3. The combination with a carbureter, of
an inlet-pipe communicating with the cylin-
der of an engine, an air in-take pipe, and a
plurality of conduits extending between and
communicating with said pipes, an atomiz-
ing nozzle located in eacﬁ) conduit, and a

reservoir for a fluid combustible operatively

connected with said atomizing nozzles, to-

' gether with a pair of damper valves in each

of said conduits, and means to connect said
valves together consisting of. crank-arms
secured to the valves, means for connecting
the crank-arms, and means connected to and

actuated by a single member for operating,

the means cofinected” to the crank-arms

-whereby the pair of damper-valves may be

opened or closed independently of the other
Eair of valves, the second

eing inoperable until the o ening move-
ment of the first pair of vaﬁr.es has been
completed.

4. The combinsation with a carbureter, of
an inlet pipe communicating with the cylin-
der of an engine, an air in-take pipe, and- a
plurality of conduits extending between and
communicating with said pipes, an atomiz-
ing nozzle located in each conduit, and a
reservoir for a fluid combustible, operatively
connected with said atomizing nozzles, to-
gether with a pair of damper valves in each
of said conduits, and means to open and
close said pair of valves in each conduit in-
(:lependentfJ and in succession of the pair of
damper—vals;es i the other conduit, said
means comprising a mutilated pinion on the
axisof the damper-valves, a rack engaging
the pinions wheréby one pair of damper
valves is rendered Inoperative during the
operation of the other pair, and means on
the pinions for limiting the extent of rotation
of the damper valves as deseribed.

JAMES FRANK DURYEA.

Witnesses:

W, H. CraPIN,
H. W. Bowen.
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